We present results of numerical simulations of flux and linear polarization variations in transiting exoplanetary systems, caused by the host star disk symmetry breaking. We consider different configurations of planetary transits depending on orbital parameters. Starspot contribution to the polarized signal is also estimated. Applying the method to known systems and simulating observational conditions, a number of targets is selected where transit polarization effects could be detected. We investigate several principal benefits of the transit polarimetry, particularly, for determining orbital spatial orientation and distinguishing between grazing and near-grazing planets. Simulations show that polarization parameters are also sensitive to starspots, and they can be used to determine spot positions and sizes.
Introduction
The discovery of the first extrasolar planet has led to the rapid development of many new methods for their detection and characterization. The best-characterized planets so far are those which were observed and analyzed by using multiple methods.
Thanks to the recent high accuracy instruments, polarimetry has become a promising technique for characterizing exoplanetary systems that can yield information inaccessible to other methods. Particularly, Berdyugina et al. (2008) ; Fluri & Berdyugina (2010) ; Berdyugina et al. (2011) showed that polarization variability which occurs due to scattering in the planetary atmosphere over the orbital period is capable to reveal the orbital period of the planet, inclination, eccentricity, orientation of the orbit in space as well as the nature of scattering particles in the planetary atmosphere.
Another interesting polarimetric effect is expected in exoplanetary systems when transits take place. By breaking the symmetry of the intensity integrated over the stellar disk, a transiting planet results in linear polarization of a partially eclipsed star. Such an effect was first detected in the eclipsing binary Algol (Kemp et al. 1983) . First estimates of the effect for transiting planets have been made only recently. Carciofi and Magalhães (2005) numerically simulated the occultation polarization in exoplanetary systems of G dwarf stars, with planet sizes ranging from that of 1 to 2 times the size of Jupiter. They also explored the cases of K-M-T dwarfs with a simplified limb polarization approximation and suggested that in favorable situations ground-based polarimetry should be able to detect Earth-like planets orbiting these stars. Kostogryz et al. (2011) using the same Monte Carlo technique, simulated the transit polarization for several objects with high planet-to-star radii ratio. For the TrES-3, WASP-4 and WASP-25 systems with G spectral type host stars the modelled solar limb polarization (Trujillo Bueno & Shchukina 2009 ) was chosen, while for one of the brightest transit exoplanetary system HD 189733 (K spectral type) pure scattering atmosphere approximation (Chandrasekhar 1960 ) was applied. Obviously, the latter approximation is too rough to predict the observational values of transit polarization. Thus, Frantseva et al. (2012) , assuming solar limb polarization for HD 189733, obtained the polarization that is different by almost two orders of magnitude as compared to Kostogryz et al. (2011), showing the importance of knowing the intrinsic stellar polarization.
The center-to-limb variation of the linear polarization across the stellar disk originates from scattering opacity contributing to the total opacity in the atmosphere. By solving the radiative transfer equation for polarized light, Kostogryz & Berdyugina (2015) calculated center-to-limb variations of the intensity and the linear polarization for stars of different spectral types accounting for various opacity sources. It was shown that low-gravity cool stars, while having weaker limb darkening, should exhibit significantly larger linear polarization in their continuum spectra as compared to solar-type stars. At the same time, for stars with the same effective temperature, the limb polarization is larger for the lower gravity stars, i.e. giants.
To detect a tiny polarization arizing from stellar symmetry breaking effect caused by a transiting exoplanet, a very sensitive polarimeter should be used. The most accurate polarimetric observations were made for the Sun at a sensitivity level of parts in ten millions 10 −7 by Kemp et al (1987) . Up to now, there are no more polarimeters which can get that high sensitivity level. Nevertheless, there are several of them coming close. The
Zurich Imaging Polatimeter (ZIMPOL) has achieved the 10 −6 relative sensitivity in solar spectropolarimetry (Stenflo et al 2000) but its absolute accuracy is unknown, ZIMPOL is also one of the components for the SPHERE (Beuzit et al. 2006 ) that can reach a polarimetric sensitivity about 10 −5 (Thalmann et al. 2008) . PlanetPol can reach 10 −6 on bright target but its systematics is larger than the internal errors by at least factor 1.8 (Hough et al. 2006; Lucas et al. 2009; Bailey et al. 2010) . The broad-band polarimeter DiPOL-2 is able to measure a polarized signal with a high precision of 10 −5 which appears photon limited on small telescopes. DiPOL-2 has the same statistic and systematic errors (Piirola et al. 2014) which was demonstrated by reproducing the measurements for Algol by Kemp et al. (1983) using a 60-cm telescope.
In this paper, we present our results of modeling the transit polarimetric effect for known transiting exoplanets which orbit spotted stars using the modelled center-to-limb variations of the intensity and linear polarization by Kostogryz & Berdyugina (2015) . In Section 2 we describe our semi-analytical method for modeling flux and linear polarization curves during planetary transits. In Section 3 the results of our calculations for 88 known transiting exoplanets are presented. Several exoplanetary systems that have grazing and near-grazing transiting planets are studied in Section 4. As a spot on the star can produce the polarimetric signal due to the same symmetry breaking effect, we investigated it in the Section 5. Finally, we present a summary of this paper in Section 6.
Method of transit polarization calculations
2.1. Basic equations.
For a given set of parameters describing configuration of the planetary system, the residual normalized stellar flux when the star is blocked by the planet can be expressed as,
where R p and R ⋆ are the planetary and stellar radii, respectively,p ′ and φ ′ are polar coordinates of a stellar disk,p 0 and φ 0 are the polar coordinates of the center of the planet,
The normalized Stokes parameters are
where
is the center-to-limb variation of the linear polarization of the star.
Here q (North-South) and u (45 deg counterclockwise to q) are defined as positive.
As seen from Eq. 1 and Eq. 2(a,b), to calculate the flux and two normalized Stokes parameters q and u during the transit, the center-to-limb variations of the intensity f (p ′ , φ ′ ) and the linear polarization P (p ′ , φ ′ ) should be known.
Stellar limb darkening and limb polarization.
We calculate the center-to-limb variation of intensity (CLVI) and linear polarization (CLVP) in the continuum spectra for the grid of Phoenix models (Hauschildt et al. 1999 ) within the range of effective temperatures from 3500K to 6000K and for gravity log g = 4.0 − 5.0. Assuming no magnetic field present, we solved the radiative transfer equations for polarized light iteratively considering plane-parallel model atmosphere and various opacities. The method of radiative transfer equations and opacity contributions calculation are described in Kostogryz & Berdyugina (2015) .
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In Fig. 1 we present some examples of intensity ( Fig. 1,a) and polarization variation (Fig. 1,b ) depending on the position on the stellar disk µ = cos φ ′ (CLVI and CLVP) for models with effective temperatures of 5800K, 5000K, 4500K, log g = 4.5 and λ = 4500Å.
The log g was chosen to be 4.5 since most of the known transiting exoplanetary hosts have log g in the range between 4.3 to 4.7. As shown in Kostogryz & Berdyugina (2015) , the CLVP and CLVI strongly depend on the value of log g. Using the look-up tables we interpolate them to get the CLVI and the CLVP for the host star of particular effective temperature and surface gravity.
Implementation
In the previous studies (Kostogryz et al. 2011; Frantseva et al. 2012 ) the method of Carciofi and Magalhães (2005) to model the polarization effects in transiting exoplanet systems was employed. While being simple, this Monte Carlo based approach is flexible and can be easily modified to account for different cases such as spots or stellar oblateness.
However, since considered polarimetric effects are often small one needs to use a huge number of photon packets emitted from randomly chosen locations on a host star in order to obtain smooth Stokes parameter variation curves in the output. This makes the method time-consuming and inapplicable for solving the inverse problem.
Current methods for transit light curve modeling (e.g., Eastman et al. 2013) are heavily based on the analytical models from Mandel & Agol (2002) . They are much faster than one-or two-dimensional numerical integration methods. However, analytical models require analytical functions for limb-darkening and, in our case, for polarization as well. While we tried different functions to fit calculated limb-darkening and polarization variations, none in the continuum at 4500Å for log g = 4.5. Different types of lines correspond to different temperatures labeled in (a) panel. The data for these plots were calculated in Kostogryz & Berdyugina (2015) .
were successful enough for our task, resulting in discernible artifacts, especially, on the Stokes parameters variation curves. Thus, we interpolated limb-darkening and polarization from the look-up tables that were calculated with steps by µ equal or better than 0.01 (Kostogryz & Berdyugina 2015) and numerically integrated over the stellar surface.
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In our method we use polar grid pixelization as shown in Figure 2a . The polar coordinate system corresponds to the stellar disk sky projection and is centered on the disk center. We have tested different grids, but ended up with a uniform grid in both radial and angular coordinates. All distances and sizes are normalized to the host star's radius.
After initializing the grid we pre-calculate for each surface pixel the area, the flux and Stokes polarization parameters from our limb-darkening and polarization tables using 3D linear interpolation in effective temperature, gravity and wavelength. The basic idea of modeling is to exclude from the integration those pixels that are covered by the passing opaque planet. The finite size pixelization requires a special treatment for partially covered pixels. Since enlargement of the grid dimensions worsen the computational speed, for such pixels we employ subdivision into smaller sectors by polar angle (see Fig. 2a ). We assign the same pre-calculated flux and the polarization for the partially covered pixels scaled by the covered-to-open area ratio. The calculation of the covered subpixel area is made with trapezoids.
After a number of tests we have chosen 200x200 pixel grid with 100 subpixel division.
Our comparison with the Carciofi and Magalhães (2005) method shows a significant gain in performance without loss of accuracy. We think that with an appropriate minimization algorithm our method could be used for solving the inverse problem to obtain different system parameters using polarization data in addition to lightcurves. Each transit flux and polarization curves were calculated for 200 points across the event to allow the maximum polarization to be well seen. However, to simulate more realistic observations, we averaged the Stokes parameters assuming that we can get only 10 for each q and u measurements per transit, because the exposure time cannot be very small, as we need to integrate longer to achieve a required sensitivity.
We have realized both circular and elliptical orbital motion in the program. The later involves Kepler's equation solution as described in Fukushima (1997) . Since the transit usually lasts for only a few hours, which is short compared to the orbital period, orbital ellipticity does not change the results significantly. However, the orientation of the orbit measured by longitude of the ascending node Ω expectedly alters the curves for q and u
Stokes parameters (see below). As for most exoplanetary systems the Ω is not known, we assume it equal to 90 deg.
Along with the planet transit we have accounted in our code for spots and binary system modeling (with possibility to add spots on both stars). The core integration algorithm is the 
Planetary transits
The main advantage of polarimetry is that we have two parameters (Stokes Q and U)
that are varying and can change their sign during the transit, providing more information than photometry, which measures only one parameter -the relative flux. Measuring variations of normalized Stokes Q/I = q and U/I = u, one can also get the longitude of the ascending node Ω in addition to the inclination angle, that can be determined from photometric observations.
In addition to the planetary parameters, polarimetry yields information about the host star as well. Particularly, it can give the center-to-limb variation of the polarization, which could be used for testing the stellar models.
There are more than 600 transiting exoplanetary systems with various parameters known to date. Based on those parameters that contribute to the transit polarization, we have formulated a few criteria for larger polarization and selected promising exoplanets mostly using the catalog from the Extrasolar Planets Encyclopaedia (http://exoplanet.eu) and for some cases that did not have enough information we use additional Exoplanets Orbit Database (http://exoplanets.org). In cooler stellar atmosphere a contribution to the opacity from Rayleigh scattering increases that gives rise to polarization at the stellar limb (Harrington 1969; Magalhães et al. 1986; Kostogryz & Berdyugina 2015 ).
Here we constrained the effective temperature of the host stars to be in the range between 3500K and 6000K. Another important parameter that leads to larger polarization during transit is the planet-to-star radii ratio, which was set to be larger than 0.1. According to these criteria, we obtained a sample of 88 transiting exoplanets presented in Table 1 .
For each system, we list the planet-to-star radii ratio (R p /R ⋆ ), the effective temperature T eff , the surface gravity log g, the orbit inclination angle i, the apparent magnitude in V filter, and the maximum continuum polarization degree P max for light curves with 10 -13 -points at wavelengths λ = 4000Å, 4500Å and 5000Å predicted by our models. We list P max instead of q max and u max because the positional angle of the orbit Ω is not known in most cases. It can be determined from polarization measurements taken during the entire orbit (Fluri & Berdyugina 2010) . Since the intrinsic polarization of stars is the largest at the limb, the maximum polarization during the transit occurs when the planet eclipses the edge of the stellar disk. The shape of the transit curves depend on the orbital parameters.
EDITOR: PLACE TABLE 1 HERE. planet. The averaged number of measurements per transit is equal to 10. We present fine-grid (200 points) flux and polarization degree for λ = 4500Å during the planetary transit, together with the star-planet configuration, in Figure 3 for all systems listed in Table 1 . As Stokes parameters q and u depend on the longitude of ascending node of the planetary orbit and direction of the planet motion around the star (see, for example, Fig. 7 ) which are mostly unknown, we present here only the polarization degree which is independent on these parameters. Note that maximum polarization degree for each planet will be slightly different than that in Table 1 , as in the table we present averaged polarization degree for 10 data points per transit, while in all plots we present 200 measurements per transit.
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In Figure 4 , we plot the maximum polarization degree assuming 200 measurements per transit (left plots) and 10 measurements per transit (right plots) versus the surface gravity (x-axis) for different effective temperatures (colored scale) and planet-to-star radii ratios (scaled circle size) based on our sample of transiting exoplanets. Three rows of plots correspond to different wavelengths of 4000Å, 4500Å and 5000Å. The horizontal dashed line marks the selected sensitivity limit of P max = 3 × 10 −6 .
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As seen from Fig. 4 , if we assume 200 data points per transit, there are more objects above the selected polarization sensitivity limit, as compared to 10 points. However, since the transit polarization is very small and the transit duration is usually short, it is not yet possible to resolve 200 points per transit, while 10 points per transit is feasible. Since linear polarization is larger in the blue spectral range due to Rayleigh scattering and high temperature gradient in the stellar atmosphere (Harrington 1969; Magalhães et al. 1986 ; Kostogryz & Berdyugina 2015) , the maximum polarization degree during the transit is expected to be larger at shorter wavelengths as well.
We chose several groups of exoplanets suitable for observations from the objects in Table 1 with maximum polarization degree above the adopted sensitivity limit at 4500Å.
In the first one we have the brightest transiting system, HD 189733, which shows a maximum polarization degree of 3.43 × 10 −6 for averaged 10 points per transit. Next, we have the group of objects with apparent magnitudes m V between 11.0 and 12.0:
HAT-P-20, Kepler-16 (AB), WASP-2, WASP-45, WASP-52 and WASP-80. Finally, the group with m V between 12.0 and 13.0 includes: Corot-2, HAT-P-18, HAT-P-19, Qatar-1, TrES-3, WASP-10, WASP-43, WASP-67 and WASP-98. There are also four systems where the maximum polarization is larger than 10 −5 at λ = 4000Å which is very promising for detection. Unfortunately, the transiting system HAT-P-54, which has the largest polarization, is very faint, m V = 13.5 and can be observed with a large telescope only. In their recently submitted paper, Wiktorowicz & Laughlin (2014) reported on failed attempt of detecting transit polarization of HD 80606 because of the low sensitivity and systematics of their polarimetry. This system is not included in our sample, as it is not meeting our selection criteria. However, we simulated the maximum polarization degree during its transit to be 1.5 × 10 −6 for the 4500Å wavelength. Even accounting for all the telescope systematic effects, HD 80606 is not a suitable target for polarimetric transit observations with the current instrumentation. Below we discuss in details three systems where detection of transit polarization is feasible and/or desirable.
WASP-43.
It is a hot Jupiter transiting the K7V star every 0.81 days that was discovered by Hellier et al. (2011) . With the large planet-to-star radii ratio of 0.159 and a cool host star (T ef f = 4400K), WASP-43 is expected to have a large polarization degree of 1.1 × 10
at λ = 4000Å during the transit and, therefore, it is one of the most promising objects for polarimetric observations. Due to its very short orbital period, it would be possible to make many observations of the system transits and then combine them to get a better sensitivity.
However, having a quite faint host star with m V = 12.4, a large telescope is needed to observe this object with sufficient photon statistics.
EDITOR: PLACE FIGURE 5 HERE. Table 1 and plotted in Fig. 4 , are observed at ±0.4 hour from the transit center. However, depending on Ω the maximum in q and u can also occur near the transit centre.
Wasp-80. The discovery of the planet transiting the star WASP-80 was reported by Triaud et al. (2013) . It has the effective temperature and the planet-to-star radii ratio that are similar to WASP-43. In Fig.6 we present the flux and the polarization degree variation during transit with 200 points for Wasp-80. However, the difference between the simulated maximum polarization degree assuming 10 and 200 data points per transit is more prominent for WASP-80. This is explained by the different inclination angle: the larger the center-to-second or -third contact polarization variation, the sharper its maxima.
Since the averaging has a smoothing effect, it will be more pronounced for orbits with larger i. In this respect, the planetary transits farther from a stellar center are more preferable for observations.
EDITOR: PLACE FIGURE 6 HERE. HD 189733. This is currently one of the brightest (m V = 7.67) star known to harbour a transiting exoplanet (Bouchy et al. 2005) . This, along with the short period (2.2 days) and the large planet-to-star radii ratio (R p /R ⋆ = 0.15), makes it very suitable for various kinds of observations including polarimetry (Berdyugina et al. 2008 (Berdyugina et al. , 2011 . From polarimetric observations of phase curves for HD 189733, Berdyugina et al. (2011) Overall, we confirm the results from Carciofi and Magalhães (2005) that most suitable for observations are the transiting systems that have a large planet-to-star radii ratio, cool host star and moderate orbital inclination. In addition, we present here the calculation of Stokes parameters q and u that are very sensitive to the longitude of ascending node of the planetary orbit.
Grazing and near-grazing transiting planets
A grazing transit is defined as such that only a part of planetary disk transits the host star's disk. This means that the second and the third contact points are missing from the transit light curves, which makes it difficult to obtain accurate measurements of physical parameters of the planetary system. Because stellar polarization is the largest at the limb, transit polarimetry can be particularly useful for grazing or near-grazing transit observations. Carciofi and Magalhães (2005) presented calculation for an example where the inclination angle for two planets is the same while radii and projected area on the stellar disk, which blocks the radiation are different. In this case, they have large differences in flux and in polarization curves. Here we investigate how large is the difference in flux and polarization for grazing and near-grazing planetary transit when the planets block the same area on the stellar disk. In Fig. 8 , we simulate two model systems with similar parameters and with the same projected area on the stellar disk, which is blocked by planet, while the inclination angles and the planetary radii are different. For a model star we take all parameters as in HD 189733. As HD 189733
is not grazing, we decrease the inclination angle and planetary radius r 1 to simulate grazing transit. The flux and the linear polarization variations for the first model of a near-grazing transiting system are shown with solid lines. The larger model planet has r 2 = √ 2 * r 1 and inclination angle is chosen in such a way that only half of the planet projected into stellar disk (dashed line in Fig. 8 ). Evidently, it is hard to distinguish between these two models based on the light curve only, as small difference in the wings can be interpreted as variations of the stellar limb darkening. On the other hand, there is a qualitative difference in the polarization degree variation curves: if the whole planet crosses the star, a curve with two maxima is immediately established, while the grazing transit reveals only one maximum in the center. This feature can be used as good indicator to distinguish between the grazing and the near-grazing transits.
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In our sample in Table 1 , we found two grazing planets WASP-34 and WASP-67, but only one of them (WASP-67) has the maximum polarization degree above the selected polarimetric sensitivity limit. Additionally, we found several objects that have near-grazing transits such as HAT-P-27, WASP-45 and TrES-3 (see online Fig. 3 ), which are also interesting from the polarimetric point of view as in these cases the polarization signal should not change significantly during the transit and one can average the data within one transit to get a better sensitivity.
Planets transiting spotted stars
Another effect which breaks the stellar disk symmetry and results in a non-zero linear polarization is the stellar activity, considered here in terms of starspots. There are several techniques by which starspots are characterized or characterize the star (e.g., Berdyugina 2005). On the other hand, starspots are an additional source of noise during transits when unaccounted for. Silva (2003) presented method to determine physical properties of spots, such as size, intensity, position, and temperature using transiting planets crossing over starspots. Later, Silva-Valio (2008) suggested that it would be possible to obtain the stellar rotation period from two consecutive transit observations, when the planet passes in front of the same starspot. It was successfully simulated for the Sun and applied for HD 209458, for which the rotation period was estimated of 11.4 days. Spots can also provide the information about the stellar rotation axis spatial orientation, i.e., stellar obliquity, usually expressed by a sky-projected spin-orbit misalignment λ (e.g., Sanchis-Ojeda et al. 2013a ).
This technique also relies upon detection of consecutive starspot-crossing events.
A superposition of a planetary transit and starspots create a complex picture of linear polarization signal variations. Importantly, starspots can be revealed with transit polarimetry even in the absence of spot crossing events, thus giving a more complete account of stellar activity and potentially complementing the aforementioned techniques. Different spot locations contribute in different way to integral polarized light. Evidently, the polarization degree due to a near-limb spot is the highest, and at other spot locations its contribution will be less significant. Furthermore, starspot and planet polarization, when superimposed, can compensate each other. According to a definition of Stokes q and u parameters, the maximum compensation is observed when the angle between the planet and the spot as seen from the stellar disk center is ±90 deg. This effect is especially significant when there are many spots distributed over the stellar surface, negating each other. We have chosen two targets to demonstrate the starspots' influence on polarization during planetary transits which are discussed in detail below.
HD 189733. It is an active star with spots covering up to 1% of its surface (Boisse et al. 2009; Winn et al. 2007) . The star has a rotation period of 11.953 days, accurately estimated from optical photometry by Henry & Winn (2008) . In our simulations we set different parameters for spots such as temperature (73% of the star's effective temperature, Fig. 9 with solid lines. For comparison, the case of the transit with no starspots is indicated by dotted lines. It is seen that the flux light curves for these two cases are nearly identical showing only slight deviation at the end of the transit. At the same time, the spot results in the noticeable vertical offset of the polarization curves for q and u parameters. The total effect is even more pronounced in the polarization degree, where, in addition to the offset, the shape of the curve also changes having the second maximum lowered down. This demonstrates the specifics of the polarimetric approach which deals with the azimuthal dependence of stellar limb polarization as compared to flux which is independent on azimuth.
From our simulation, we estimate a 1 % starspot contribution to polarization for the extreme limb case for HD 189733 to be ∼ 2 × 10 −6 at 4500Å. In another study, calculation technique, as well as input limb-polarization variations. They obtained the value of 3 × 10 −6 in the B filter, which is in a good agreement with our simulations.
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Kepler-63. This giant planet orbiting a young Sun-like star was discovered and (Table 1) , because its planet-to-star ratio of 0.06 is smaller than our selection criterium R p /R ⋆ = 0.1. Nevertheless, because of the reported significant stellar activity, we reconstruct the configuration of the system including a large polar spot and calculate the flux and polarization parameter variations.
In Figure 10 we present the results of simulations for three different cases. The first one, plain transit (dashdotted lines), is characterized by a shallow light curve and small variations of the polarization parameters as compared to the objects from our sample, because of the small size of the planet in Kepler-63. Adding a large polar spot (spot area up to 5% of the stellar surface) in the second case (dashed lines) outside the path of the planet results in a very similar light curve but introduces significant vertical offsets of the q and u curves. The polarization degree curve looks also different: it is shifted to large values and has gained two oppositely-oriented maxima. As compared to the case in Fig.   9 for HD 189733, the larger starspot of Kepler-63 in the selected configuration affects the polarization degree curve significantly more. Finally, in the third case (shown with solid lines in Fig. 10 ) we set the starspot position so that spot-crossing occurs. Since the spot is set now closer to the limb, we see a further increase of the vertical offset of the polarization parameter curves. At the same time the effect of the planet crossing the starspot which takes place between -0.8 and -0.5 hours is very small, and it is more noticeable in the light curve. Note that detecting offsets of polarization curves requires the same polarimetric accuracy as the sensitivity (i.e., negligible systematic errors). However, since the polarization degree is always non-negative the offset can be estimated from its shape.
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Summary
The numerical method presented here allows to simulate flux and linear polarization variations in transiting exoplanetary systems. We considered two cases of the stellar disk symmetry breaking: including planetary transits and starspots, and estimated their combined effect.
We selected 88 objects from the Extrasolar Planets Encyclopedia and identified a sample of transit systems that should exhibit maximum polarization effect and, thus, are most promising for future polarimetric observations. Depending on the selected wavelength, there are more than a dozen found objects with simulated maximum polarization degrees that should be already achievable with high sensitivity polarimeters. We show that polarimetric observations can provide valuable parameters of the planetary systems, some of which, like orbit spatial orientation, are undetectable by transit photometry. In addition, transit polarimetry can characterize the host star as well, including center-to-limb variation of the polarization that can be used for testing stellar models. Polarimetry allows to distinguish between the grazing and near-grazing planetary transit. Our simulations showed that there is a qualitative difference in the polarization degree curves for these two cases, while photometric curves are nearly the same in shape.
Moreover, for a near-grazing exoplanetary transit, the polarization degree will be almost constant during the transit. This allows to average the polarimetric signal from almost entire transit for a better sensitivity. In our sample, we found one grazing system WASP-67, which has maximum polarization degree above the chosen sensitivity limit of 3 × 10 −6 .
Based on the existing studies of stellar activity, we analysed the system configurations of HD 189733 and Kepler-63 and simulated the flux and linear polarization variations with starspots, including spot-crossing events. Our results indicated that starspots can contribute significantly to the polarization, by causing vertical offsets in the curves and, in particular, changing the shape of the polarization degree variation even if the spot is not crossed by the planet, while remaining hardly detectable in the relative flux light curves.
The important finding is that polarization parameters are sensitive to spot sizes, positions and reveal the stellar rotation period equally with and without spot-crossing effect.
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